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A K4 aSe i U u ri ^ at i n9 A 0il com P° sition comprising: (a) a base oil having a viscosity index of at least 94 
obtained by hydrotreattng a solvent-extracted raffinate having a viscosity index of at most 92 and (b) a 

I InZTTTf 6 ?H n w te ha . Ving 3 ViSC0Sity index of at mos * 92 ' and/ora cleasphalted vacuum rescue 
and/or a hydrotreated deasphalted vacuum residue, shows improved oxidation stability. 
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(54) Lubricating oils 



(S7) A base lubricating oil composition 
comprising: 

(a) a base oil having a viscosity 
index of at least 94 obtained by 
hydrotreating a solvent-extracted 



raffinate having a viscosity index of at 
most 92, and 

(b) a solvent-extracted raff! n ate - 
having a viscosity index of at most 92, 
and/or a deasphalted vacuum residue 
and/or a hydrotreated deasphalted 
vacuum residue, shows improved 
oxidation stability. 



O 
DO 

ro 

O 

ro 

00 

en 
ho 



r 



1 



GB 2 024 852 A 1 



25 



30 



SPECIFICATION 
Oil compositions 

The invention is concerned with improving the oxidation stability of certain base oils, 
e „ otr „,_ ? ,ubncat,n 9 oils, transmission fluids or industrial oils, are prepared from various 

^n«!f a «T f ' G -?; . Va ° UUm disti,Iates or deasphalted vacuum residues or mixtures thereof. One 5 

f t h 8SS w? 9 ^ 1 'f th ° Se b3Se °" S havIng a viscositv index < of at '« ast 9 4- Since most 
cf Ve 8 Z A L ° f be, ° W 94 ' e ' 9 - 0f from 20 10 85 ' ft is 'niportant to subject such feedstocks to a 
processing step which increases the V.l. thereof to at least 94. 

in * * ^ k 381 ? 6 ? increase the V - L of a feedstock by solvent extraction alone or by hydrotreating 

wSh thn. V h 8Rt ext ™ tion 3nd h ^rotreating. The present invention is particularly concerned 1 0 

^Infl^f^rj* bV 8oh ' ent 6Xtracti0n of the f «dstock, e.g. to an exteni such that the 
t l ! ra t Rn t f te u aS 3 VJ ' 0f at most 92 ' and hydroireatlng the solvent^xtracted raffinate 

e g. to an extent such that the resultant base oil has a VJ. of at least 94. One characteristic of such base 

deasphalted vacuum residue and/or a hydrotreated deasphalted vacuum residue. 
?n Accordingly the present invention is concerned with a base oil composition comprising: 

™m„i;2 having a wfscosliy index of at least 94 obtained by hydrotreating a solvent-extracted 20 

raffinate having a viscosity index of at most 92, and 

^r.,.,™ r a a fw Vent ^ raCt K d , raffinate having a viscosit y ?ndex of a* most 92, and/or a deasphalted 
vacuum residue and/or a hydrotreated deasphalted vacuum residue 

As at B M «hoL 0l tho f v i 6 b f 3Se compos ' tio t n ma * De Prepared from any suitable petroleum feedstock. 
^.uh! ! a 3- t)f J " ° f !, UCh f * edstocks is usua «y 20 to 85. Examples of suitable feedstocks 25 
Lnd T d,st ?' at ?' <£" phB,ted residues of vacuum distillations (deasphalted vacuum residues) 

Tv I o^rn rn^n 6 f d ^ m OMS : e ' 9 ' paraffiniC Cn,de oi,s - Disti,late fe^tocks usually have 
a v.l. of from 20 to 60 and residual feedstocks usually have a V.I. of from 60 to 85. 

^ ? U 5 h fe ® d3tocks are th en solvent-extracted to increase the V.l. Preferably, the V.l. of the solvent- 

I w , 'Vf k S0 ^ e ?- ext t ra ? ed to an extent s «<* that the V.l. of the raffinate is at least 5 V.l. units 
h feedstock Solvent extraction is a well known technique and suitable solvents 

raffinal P arTo^^^ °* P diOXide ' ^ eXtraCti ° n 90 ar ° matic and a ^nt-e^acted 

35 ha c fl ^| B 'P^"*^***? raffinate is then hydrotreated to an extent such that the resultant base oil 35 
a S h a ^ 9 °I at ^ 94 ' su,tab, V «J from 95 to 1 1 0, although the VJ. of the resultant base oil may be as 

JSi n«.!2? ° r 9 i 1 ° r ' *, 1 1 40 {extra ~ hf 9 h V -'- faase oil). Hydrotreating Is a well known technique 
and usually comprises treating the raffinate with hydrogen at a temperature of from 350°C to 500°C a 

40 P n e f«H e ^ ? !° 200 u arS 'V h . G P resence of a catalyst using space velocities of from 0.1 to 2.0 

40 kg feed per litre catalyst per hour. Suitable catalysts usually comprise one or more of the metals 40 
?n$Z ZTiH Z Um ' tun 9 sten ' vanadium, platinum, nickel, copper. Iron and cobalt or their oxides 
and/or sulphides, either supported on a suitable carrier, such as alumina or silica or unsupported, 
vfp ^ a ? Y / a 2 Van ? 9e ° US f ata , lvsts are the fr° n transition metals (iron, cobalt and nickel) and the Group 
VIB metals (chromium, molybdenum and tungsten) especially combinations of metals from each of 
45 these groups, for instance cobalt and molybdenum, nickel and tungsten, and nickel and molybdenum 45 
supported on alumina. The catalyst may also contain promoters, such as compounds containing 
phosphorus fluonne or borium. Usually the V.l. of the solvent-extracted raffinate is increased by at least 
5 V.l. units by the hydrotreatment. 

50 k H ' S pref8rred to add a solvent-extracted raffinate having a viscosity index of at most 92 to the 

Dase 50 
oil. Suitable amounts of such raffinates are from 6.1 to 20%w, preferably from 0. 1 to 1 0%w based on 
the weight of the base oil. Suitable solvent-extracted raffinates having a viscosity index of at most 92 
are those prepared as described above for the preparation of the base oil. The petroleum feedstocks 
from which such raffinates may be prepared may be vacuum distillates, deasphalted vacuum distillates 
or mixtures thereof. Various combinations are possible, e.g. a solvent-extracted raffinate derived from a 55 
deasphalted vacuum residue may be added to a base oil derived from a vacuum distillate or from a 
deasphalted vacuum residue; and a solvent-extracted raffinate derived from a vacuum distillate may be 
added to a base oil derived from a deasphalted vacuum residue or from a vacuum distillate. 

The base oil from which the compositions of the present invention are obtained may be, or may 
have been, subjected to one or more additional processing steps, such as a finishing step and/or a 60 • 

distillation step and/or a dewaxing step. The base oil may be subjected to a distillation step In order to 
remove the more volatile components therefrom. For example the volatile material boiling below a 
temperature in the range of from 200 to 550°C may be removed. Dewaxing serves to decrease the pour 
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point of the feedstocks by removing wax therefrom and is usually carried out after the hydrotreatment 
step. Finishing steps include clay and/or acid treatments and/or hydrofinishing treatment. 

In addition, the solvent-extracted raffinate, which is preferably added to the base oil, may be or 
may have been, subjected to one or more processing steps, such as a dewaxing step. The raffinate may 
° be dewaxed in admixture with the base oil. 

The base oil compositions of the present invention are suitably used as lubricating oil 
compositions . M 
for Internal combustion engines and may contain one or more conventional additives, such as viscosity 
1 0 Horf X lm ^? s,mr ^ a"ti-wear/extreme- P re S sure additives, detergents, anti-rust additives, pour point 

%£ZZ?£c ^ n ti?^ er ^-'"K Xlda , ntS * e '9- se ^ndary amines, and/or other daylight stabilizers such as 10 
quinones (e.g. tetrabutyldiphenolquinone). • 

V I -c J^h !X^? n Wi " n T. be i, ' ust ' ated b V reference to the following Examples. In the Examples the 
V.I. s and viscosities were determined on dewaxed samples. 

EXAMPLES 1,2 and 3 

1 5 h« vi ™ ^fnf rTI *»r™ d bY . extra< ?"9 a vacuum distillate (derived from a light paraffinic crude oil) ) 5 
^Tolo^Lvl! ;L "I 8 V ' SC u S '^ ° f 5 * 03 <*ntlstokes at 98.9°C. The extractant used was furfural and 1 5 
the soIventHBxfracted raffinate had a V.I. of 87. The raffinate thus obtained was treated with hydrogen 
using a alum,™ .supported catalyst, at a temperature of 361 °C, a pressure of 90 b^r and f^ace 

20 SmS2.^1 hiSJ i^in 6 T^l Per hOUn 1118 h V drotreat * d base oil was then distilled to remove 

m^hTthl t 9 /m^ 1 n£ L P ° nt ° f b6,OW abOUt 365 ° C and dewaxed witn a (50/50) of 20 

S? IE! ZT^TZl ? 0, " ene * The VX and viscosity of the dewaxed and hydrotreated ° 

base oil was 95 and 4.27 centistokes at 98.9° C respectively 

through 6 ffnal b3Se ° H ^ SUbJeCted t0 an oxidation stability test. This test comprised blowing air 

25 form^Tthi 1 VrMZ^T™ 0 * 1 ^°° C f ° r 1 68 h ° Ure ' at the end of the « the amount of sludge 25 
Ire^en^n TablJl V ' SCOS ' ty mCreaSe ° f °" WGre ™e results (Example (a)) 

a Base on compositions according to the present invention were then prepared by adding various 

raf Hl ate having a VJ - of 88 and a 

n^ffln;^^, 3 k W - aS pr fP. ared by extract ing a deasphalted vacuum residue (derived from a light 30 
paraffinic crude oil havmg a V.I. of 66 and a viscosity of 56.9 centistokes at 98.9-C with ™r£ral 

^Vllt7^ g W -H h m,,rtu - | ! 50 ^ <* MEK and toluene. The base oil comp^ons obtained 
7Z given " ^ 35 deSCn ' bed ab ° Ve ' The < esu,ts (Exam P» es < 1 > a " d (2)> are 

35 s „i^^ n o°v t ! ier b !f 6 °1 com P°^ on according to the present invention was prepared by replacing the ' 35 
f^^^n^^^ ^ deaspha,ted vacuum after dewaxing as described above 

« ri«^'h J k p, ?P ared - T he , base oi ' composition was also subjected to the oxidation stebilit^est 
as described above. The results (Example (3)) are also given in Table I ^ 
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TABLE- I 



Ex- 


Additive (%w) on 








ample 


base oil 


Oxidation stability 


solvent 


de- 


sludge, 


acid- 


vis- 




extract- 


asphalt- 


%w on 


ity, 


cosity 




ed raf- 


ed vacuum 


com- 


mg 


in- 




finate 


residue 


position 


eq./ 


crease 










100 g 
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(a) 






10 


30 


510 
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2 




0.77 


3.2 


24 
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5 
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0.9 


3.4 


26 J 
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EXAMPLE 4 

Example 2 was repeated with the differences that the vacuum distillate, from which the base oil 
was prepared, had a V.I. of 29 and a viscosity of 1 8.0 centistokes at 98.9°C, that the solvent-extracted 
raffinate had a V.I. of 88 and a viscosity of 1 2.2 centistokes at 98.9°C and that the base oil, after 
hydrotreatment, had a V.I. of 97 and a viscosity of 1 0.5 centistokes at 98.9 °C. The solvent-extracted 5 
raffinate added thereto was as described for Example 2. The base oB (Example (b)) and the base oil 
composition were subjected to the oxidation stability test as described above. The results are given in 
Table II. 



TABLE II 



Ex- 


Additive (%w) on 










base oil 


Oxidation stability 


ample 




sludge. 


acid- 


vis- 






%vr on 


ity. 


cosity 






com- 


mg 


in- 






position 


eq./ 
100 g 


crease 

% 


(b) 




0.05 


26 . 


360 


4 


5 


0.05 


1.4 
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10 EXAMPLES 5 and 6 10 
A base olt was prepared by extracting a vacuum distillate (derived from a paraffinic crude oil) 

having a V.I. of 48 and a viscosity of 1 7.6 centistokes at 98.9°C.The extractant used was furfural and 

the solvent-extracted raffinate had a V.I. of 82 and a viscosity of 13-5 centistokes at 98.9°C.The 

solvent-extracted raffinate was hydrotreated, distilled and dewaxed as described in Examples 1 and 2 
15 and the V.I. and viscosity of the dewaxed and distilled hydrotreated base oil was 96 and 1 0. 1 5 15- 

centistokes at 98.9 °C, respectively. This base oil (Example {c)J was then subjected to the oxidation 

stability test as described above. 

Base oil compositions according to the present Invention were then prepared by adding to the 

base oil various amounts of the solvent-extracted raffinate having a V.I. of 82 and a viscosity of 1 3.5 
20 centistokes at 98.9°C after dewaxing with a mixture (50/50) of MEK and toluene, and also subjected to 20 

the oxidation stability test. The results are given in Table III. 
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Additive (%w) on 
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base oil 


Oxidation stability 
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%w on 


ity, 


cosity 






com- 


mg 
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(c) 




nil 


14.9 


94 


5 


0.5 


nil 


3.6 


15 


6 


3.0 


nil 


1.7 


7.7 



CLAIMS 

1 . A base oil composition comprising: 

<a) a base oil having a viscosity index of at least 94 obtained by hydrotreating a solvent-extracted 
raffinate having a viscosity Index of at most 92, and 
5 (b) a solvent-extracted raffinate having a viscosity index of at most 92, and/or a deasphalted 

vacuum residue and/or a hydrotreated deasphalted vacuum residue. 

2. A composition as claimed in claim 1 , wherein the amount of {b) is from 0.1 to 20%w, based on 
the weight of (a). 

3. A composition as claimed in claim 1 or claim 2, wherein (a) is derived from a vacuum distillate 
10 and/or deasphalted vacuum residue. 

4. A composition as claimed in any one of claims 1 to 3, wherein (a) is obtained by hydrotreating a 
solvent-extracted raffinate having a viscosity index of from 75 to 92. 

5. A composition as claimed in any one of claims 1 to 4, wherein (b) is a solvent-extracted 
raffinate having a viscosity index of from 75 to 92. 

15 6. A composition as claimed in any one of claims 1 to 5, wherein (a) has been subjected to a 

finishing step and/or a distillation step and/or a dewaxing step. 

7. A composition as claimed in any one of claims 1 to 6, wherein (b) has been subjected to a 
dewaxing step. 

8. A composition as claimed in claim 1, substantially as hereinbefore described with particular 
20 reference to the Examples. 
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verschiUende hoeveetheden van een door oplosmiddelextractje verkregen raffinaat met een viscositeitsindex 
van 88 en een viscositeit van 40,8 cS btj 98,9°C. Het raffinaat ward bereid door een ontasfalteerd vacuum- 
re sidu (afkomstig van een lichte paraffinehoudende ruwe olie) met een viscositeitsindex van 66 en een 
viscositeit van 56,9 cS bij 98.9°C met furfural te extraheren, waama het met een mengse! (50/50) van MEK 
en tolueen werd ontparaffineerd. De verkregen basisotiecomposities werden aan de hierboven beschreven 
oxydatiebestendigheidsproef onderworpen. De resultaten (Voorbeelden 1 en 2) zijn eveneens in Tabel I 
vermeld. 

Een andere basisotiecompositie volgens de onderhavige uitvinding werd bereid door het door 
oplosmiddelextractie verkregen raffinaat te vervangen door het ontasfalteerde vacuum residu waaru'rt het was 
bereid, nadat bovengenoemde ontparaffinering was toegepast. De basisoliecompositie werd ook aan 
bovengenoemde oxydatiebestendigheidsproef onderworpen. De resultaten (Voorbeeld 3) zijn eveneens in 
Tabel I vermeld. 
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TABEL I 



Voorbeeld Toevoegsel (gew.%), berekend op 
basisolie 



Oxydatiebestendigheid 



20 



door oplosmiddel 
extractie 
verkregen 
raffinaat 



ontasfalteerd 

vacuum- 

residu 



drab, gew.%, 
berekend op 
composite 



zuurgraad 
mg eqVlOOg 



verhoging van 
viscositeit % 



25 



(a) 
1 
2 
3 



2 
5 



10 
0,77 

0,9 



30 
3,2 

3,4 



510 
24 

26 



30 Voorbeeld 4 

Voorbeeld 2 werd herhaald, doch thans had het vacuumdestillaat waaruit de basisolie werd bereid, een 
viscositeitsindex van 29 en een viscositeit van 18,0 cS bij 98,9°C, had het door oplosmiddel extractie 
verkregen raffinaat een viscositeitsindex van 88 en een viscositeit van 12,2 cS bij 98,9°C en had de 
basisolie na hydrogenering een viscositeitsindex van 97 en een viscositeit van 10,5 cS bij 98,9 <> C. Het eraan 
35 toegevoegde, door oplosmiddelextractje verkregen raffinaat was zoals beschreven onder Voorbeeld 2. De 
basisolie (Voorbeeld b) en de basisoliecompositie werden aan bovengenoemde oxydatiebestendigheidsproef 
onderworpen. De resultaten zijn in tabel II vermeld. 
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TABEL II 



Voorbeeld 



Toevoegsel 
(gew.%), berekend 
op basisolie 



Oxydatiebestendigheid 



45 



drab, gew.%, 
berekend op 
compositie 



zuurgraad, mg 
eq./100 g 



verhoging van 
viscositeit 



(b) 
50 4 



0,05 
0.05 



26 
1,4 



360 
17 



Voorbeelden 5 en 6 

Een basisolie werd bereid door extractie van een vacuumdestillaat (afkomstig van een paraffinehoudende 
55 ruwe olie) met een viscositeitsindex van 48 en een viscositeit van 17,6 cS bij 98,9°C. Het gebruikte 

extractiemiddel van furfural en het door oplosmiddelextractie verkregen raffinaat had een viscositeitsindex 
van 82 en een viscositeit van 13,5 cS bij 98,9*0. Het door oplosmiddelextractie verkregen raffinaat werd 
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gehydrogeneerd, ^fetilfeerd en ♦ 

Basiso.iecomposTJ^"^^' °n«e,worpen. ' C) WGrd aan 

verschillende hoeveelhednn Zl . on(tert »vi8e urtvinding warden im.v.j 

viscositeftsindex va^^ *° voe <*>" van he, door -SSSSST* ^ d °° r aan de «>— «*. 
(50/50, van MEK en ^T^** Van cS bij g 8 ^c oSr^*"* 6 " met 



Voorbeeld 



TABEL III 
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Toevoegsel 
(gew.%), berekend 
op basisdi© 



Oxydatiebestend/gheid 



drab, gew.% 
berekend op 
composite 



zuurgraad, mg 
©q /100 g 



verhoging van 
viscositeit % 




Conclusles 
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